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(54) Extended release tablets particularly containing pseudoeahedrine hydrochloride 



{57} This it its; c « 1 - > 

iets partfcuterly confining pseudoe-phsdrine hydrochio- 
ride. The tablets comprise a sustained reiaase hydrox- 



yptopyl methyls Biielos-e matrix, a micrccrystaihne cellu- 
lose dissntegrant. and a tiller and are formed by a dry 
granulalion. direct compression method A method lor 
forming these insists is also disclosed 
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Description 

,r>QFT ^ l\VFrJTIOr\ 

[0001] The t se products 

are widely recognised m the art and ate of extreme m- 
portancs in the pharmaceutical field. Through the use 
of such Koaua t < dioaticns c an 

Be delivered continuously at & uniform rate over a pro* 
longed period oi tirne so as to provide a stable, prede- 
termined con« r ' r odsueam.w if 
out for jt ; - ■> i ih n r i r m a n ? 

trailer 

[0002] r l esustan J r It *se chat is >f su i pi c 
ucts is achieved by one of two methods: 1 ) providing 3 
sustained release coating upon tablets or microspheres 
wherein stow release of the active occurs vis either 
gradual permeation through or gradual breakdown oi 
this coating or 2) providing a sustained release matrix, 
suets ae a fat. a wax, or a polymeric mafe-nai intermixed 
With the active ingredient in the tablet itself. See, e.g.. 
Manford Robinson Sustained D ge Forms* 

in The Theory and Practice of industrial Pharmacy, ch. 
14 (L Laohman et a!., eds . 2d ed. 1976; 
[0003] Such sustained release matrix formulations 
ate typically Diapered by methods involving pie-granu- 
lating the active : ired ■ togoth a tl the matrix ma- 
terial via a wet granulation, solvent granulation, sheaf- 
melt or roio-meii granulation, or a wet pre-adsorption 
technique, in these techniques, a liquid phase is used 
In order to uniformly mix and/or closely contact the in- 
gredients together so as to p rovid© an evenly distributed 

riainx o intima ' > tngted 

These formation processes help prevent creation o! in- 
terspersed quick-refsass zonss which would result in 
discontinuous dissolution ot the tablet one) thus cause 
Pioccneantrabon spikes oi active ingredient in the pa- 
iieni. They frequently also result tn granules ot a rela- 
s thus al- 
ow ng p compressi t 
for a given dose, that are smaller than those rnaoe by 
dry granulation for the same intended release rate. 
[0004] Hcweve e ic r nethocte requir 
a multiplicity of steps and equipment for storage, han- 
dling, and dispensing ot liquids, tor drying and/or for 
heating of the ingredients Ween the liquid is water ss 
volume me st be very carefully controlled so as to pre- 
t t i Si 1 1 r i n v I i ^ i i 
the liquid is a volatile organic solvent, additional preens • 
Sions musi t ' - < ks of fine explt 

sion, and worker exposure Whore a melt processing 
fa b que is us i mts a risk o; inactive t 

of at least some of the active material and Is incompat- 
ible for use with some active ingredients. 
[0005] Thus dp' granulation has sometimes been 
usedfc o i - i ets.This lot 

nique involves pre-granotattng the matrix materiai with 
the active ingredient without the use of added liquids or 



heat. For example. U.S. 4,259,314 jo Lowey employs a. 
m x t v f ' > i . v , 1 et HPMC}aod 

hydraxypropyi cellulose to form a sustained release ma- 
trix in which t > ^> tner mixture has a weighted 

s average \ sc ; nd p eferabiy 

12QQ-2S0Gcps These. t , ra ) under an atmos- 
phere having up to 40 . Jttyand then pre- 
tmxed together before drying to a motstute content oi 1 
% or less The active a 1 > Stents- after they 

»» have equilibrated under £40% humidity -- are combined 
with the cellulose ether mixture and the resulting com- 
bination is compressed at &40% humidity to produce a 
tablet, 

[0006] U S 5.451,405 to Rancher ef al. discloses a 
a" !;y guar d psr too i mm let In w i a mix 
tare of hydrox i lutosee d hydrcxyethyiceliu- 
ioseformsthe sustained release matrix: 0 5-10% HPMC 
is aiso added as a binder. 

[00073 Li. S. 5,065,355 to Nayak discloses a fwo-fayer 
20 tablet wherein one layer comprises a SGmg pseu- 
doepheo i i e matrix formulation. The 

matrix or est " rn 5 hydrox 

y; apyi tclmr] iro 1 , id r etc so , af 

so. sodium aosearmeiose; this agent is present in an 
amount equivalent to at least twee that of pseudoephe- 
dnne Up to half oi the cellulose ether component may 
co sisf ot iF M T d isingadry 

granulation process 

[0008] However, none of these earlier formulations 
as has produced a dry granulation .direct compression tab- 
let employing a single polymer, HPMC controlled re- 
lease matrix, which is able to provide sustained bioa- 

veilabls concentrations equivalent to that ot. e g.. wet or 
melt granulated. 1 2 hour ; e lease products. As a result, 
f» the efficiency and economy of production afforded by 
such a dry granulation direct compression process 
have not bean achieved for such Jormu&f Ions in general 

t ;t f 1 1 1 1 f t h tii < i 1 P t ll i 

40 SUMaV- Tl-lth 'a:\TiOfsj 

[0009] The present invention relates to pseudoepho- 
d ns. hyd uv i I-relea ablets whk h 

comprise a sustained release HPMC matrix, a micros - 
4S rystaliine cellulose dislntegrant, and a filter and which 
are formed by a dry granulation, direct compression 
method The HPMC of the invention has a molecular 
weigh; below 50K and a mydroxypmipy content 01 less 
in 9% by weight. Am lug such tal lets 

DETAILED DESCRIPTION OF THE iaih.h , .. 

EMBODIMENTS 

ss {0010] in s proterrod embodiment of the present in- 
vention, an active ingredient ; s first mixed together with 
a glidant and a filter and, after mixing, the combination 
is milled. Preferably, the active ingredient is pseu- 
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> h - t (j. > c a! 

iberaoi, such as pseudoephedrim; hydrochloride o; 
pseudoephednrfe sulfate Most preferred Is pseu- 
toephedrine f > boi I20mgpe fate el of 

she active tngredieni is used. 
[0011] The glidants, tillers, and other exctpiants thai 
may be usees n She p sets include 

those described, o.g , in Handbook of PNumtJcsulical 
Bxcipienfs (j.c. Boylan, at ai., eds., 19S8) and/or h.a. 
Lieoerman, el at., Pnarmeceutical Dosage Forms. Teb- 
at (2' oc 9 !t < foidat 

Silica ar >r< ip v ?c lica A y> H a i h( ! s ica 

C >. f id , Cabot Corp. of Bost 

MA a f f< a ttM ( t ; || ('-in t > H < > , j 
by W.R. Grace Co. of New York. MY Pteferafefc about 
^22' i t : based on the fit we:g 

of the composition, © employed Where colloidal silica 
alone is used, the final composition wm preferably com- 
prise about 0 £-0.8% by weight gfidanh mom preferably 
aboui 0 25 -0.75%. 

[0012] Preferred fillers include calcium salts and sug- 
ars, for exempts, calcium phosphates, calcium sulfates, 
manmtoj. lactose, and mixtures thereof. More preferred 
fitters include dieafcium phosphate, tribasie csfcium 
phosphate diiociiy oomaressibie calcium satiate (li- 
able i-jotosc 'bij h> d >y Fore- 
most Farms USA of Baraboo. Wisconsin), and mixtures 
thereof Most preferred s in 

to a Ji- i ' t < c cf 

of the final composition, is employed. However, whore 
the filler consists of one or more sugars alone, prefera- 
bly about 20-30% ot filler is used. 
[0013] After She above mature ss milled, it Is passed 
thro, on i, ates ;me ' HPMCandadis 

i ■ i ^'tif o t t < i \< i g ~he HP- 

.M; m-) - V d > s , Ml t t i ^ 'O i 

motecufar weigh! below 50K Preferably, the molecular 
weight is x o 1 K, / H PMC is Met 

ocel® KiCCt.V (produced by Dow Chemical Co of Mid- 
land Ml, wh IKJO 

solution. Preferably about 20-40% HPMC is used, mors 
preferably about 25-30%. 

[0014] A - " nt hinoe sn icrc cr/st 

isne cellulose Suitable nacrocrysiaiKne cellulose prod- 

icts in i J ^ E i Edward M 

doff Co, of Patterson. MY) Avicel® (produced by FMC 
Corp. of Philadelphia, PA), ana mixtures thereof. In a 
preferred embodiment., about 25-50%, by weight ot the 
final composition, of moocrysiaiilne cellulose is used, 
more preferably about 25-30% Not more than a com- 
bined amount of aboui 80% of dlsinisgrant/binder and 
HPMC should be used Also the amount of mierocrys- 
faii i o - louid not s ntialiy e> ! that of 

HPMC, c.g . by more than 20-25%. 
[001S] A orients are mixed iogeth- 

1 tionisthorougn- 

y mixed. Prefs e ■ dlumstearyj fu- 



rna s! ind mt i 
wrth steal - > it' m i ; 

nesiurrt stearate, zinc stearsis. calcium staarate. and 
mixtures thereof, alone or in combination #sth steanc ac- 

s Id. Preferably about 0 2-2%. by weight of the final com- 
position of lubricant is used, more preferably about 
0,25-1.26%, Fo; examote where magnesium stearate 
is the ose lob t * c srst t com 

prises about o.G-o 6% lubricant where a magnesium 

io stearate-stearic acid mixture is used as the iebocanf 
about < 

with as much as about 1% stearic acid 
[0016] After the composition ties been thoroughly 
mixed i t 1 1 blot t 

a" solid form, e.g , caplets. These are (hen coated with a 
pharmaceutically acceptable coating. Preferred coat- 
ings include cellulose ether -based coalings, such as 

HPMC-based coatings. A preferred coating is Opadry, 
produced by Golorcon, inc. of West Point, PA, Prefera- 
20 bfy about 0.5-4% by weight of coating ss used (in terms 
of weight added to the u n c oat sd tab t at; mors preferably 
about t-2%. 

Example 1 

[0017] 120 mg pseudoepbedrine hydrochloride ca- 
plets wore prof s ri ) a \% 

ocef K100LV matrix. These worn administered, one 
each, to 1 2 human subjec t volunteers comprising Group 
3o a (the test group): 12 Sudafed® 1 2 Hour Caplets {Warn- 
or Wellcome Consumer Healthcare) were administered, 
one each, to 12 human su&ject vofunteers comprising 

Group B ({he comparison group} Plasma concentra- 
tions of the active ingredient were determined by capil- 

us i yen bl i samples d aw: 

from each patient at 0. 1, 2, 3, 4 S 4.5, 5, 5,5, 6, 6 5. 7. 
0 10 ;2 -6, 20. '30, and 36 aoins post-adminisuaflon. 
£00181 This example demonstrates that the dry gtan- 
a c i , resent irwen- 

*f> son is biosquivalent to national brand % hour release 
pseudoep - ci tbleis 

[0019] Vrsnafions of the methods and resulting com- 
positions des.srib.sd herein as the preferred embodiment 
of the invontson may be apparent fo those in this field 
-s one e thsy have studied the above oescupfioa. Such var- 
iations are considered to be within ins scope of the in- 
venaon, which it; r li I ! be lnoited > o\ - scope 
o led rts d tne rr oaaoty t iivafeat mgreciif 
and methods to stiosj 1 r 



Ctaims 

1. A method for producing extended release tabiefs 
comprising the steps ot: 

mmlng an active ingredient with a glictant and a 
filler to form a mixture; 
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rr«iiirig the said mixture, 
screening the said mixture togather with about 
20% to about 40% of a HPMC. having a hydrox- 
ypropy! content bsiow 9% and a molecular 
weigh! befowSOK, andabout 25% to about 50% 
tnicfocfysteiiine cellulose to term a combina- 
tion: 

mixing the said combination, 

adding a lubricant to said combination to form 

a composition and 

directly compressing said composition; to form 
tablets. 

2. i i1lii r H j 
the step of coating said taolsis with a pharmaceuti- 
cal acceptable coaling 

3. The method according to claim 2 wherein said coat- 
ing is se:ectea one of me cellulose eiher-based 
coatings. 

4. The method according to claim S wherein said coal- 
ing comprises about 0 s % to about 4% by weight of 
said composition. 

5. "he method according any p receding claim wherein 
said active ingredient Is selected from the group 
consisting of pseudcephedrine and its pharmaco- 
logically acceptable sails. 

B. The mefhed according So claim 3 wherein said ac- 
tive ingredient is pseucfoephedrine hydrochloride. 

7. The method according to any preceding claim 
wherein said active ingredient is present in an 
amount sufficient to produce tablets each compris- 
ing ahem iPQmaoi said active ingredient. 

8. The method according to any preceding claim 
wherein said ghdan! is selected treat -he group con- 
sisting of colloidal shea and piecipitateo silica 

9. The melhod according to any preceding claim 
wherein ' oof 0 2% to 
aboti! 2% by weight of sa:d giidan; 



t\f oiiecliy ( inpi . It il i sulfate 
c r mitoi nhycirc t >- 
fiowabls- lactose ; and mixtures thereof. 



about 40% py weight or said fiiier 

13. The method according to any preceding claim 
wherein said lubricant is selected free'; the group 
c< is tmg of sodium steary; femarate magoosiar 
siearate ?mc sfearate calcium stsarafs. mixtures 
thereof, and mixture thereof with stearic acid 

14. The method according to any preceding claim 
wherein said composition comprises about 0 2% io 
about 2% of said lubricant 

15. The table; produced according to a. method of any 
preceding claim. 

16. A tfr* 5 am ted , i re e ed e 
lease pharmaceutical tablet comprising an active 
ingredient, a ctiidanl a filter, about 20% to about 
;t-0% of a HPMC having a hydroxypropyi content be- 

ca low 9% and a molecular weight below 50K. about 
25% 1o about 60% rnicrocryctalilne cellulose, and a 
lubricant. 

17. The Sable » 1 r> 16 wherein said active 
s'5 ngiBdu i i rp run I ti ig >l 

pseudoephedfine and its phamwcddgicaity ac- 
ceptable salts. 

18. T aim 17 wherem satd a o 
35 ingredient is pee « JrochlorkSe. 

19. The tablet according to any of claims 16 to 18 

wherein said active ingredient is present in an 
amount sufficient to produce tablets each compos- 
es r i 1 1 > 1 si i - ' ;di - ; 

20. The tablet according to any of claims 16 io 19 
wfseieisr a-i d > il adf i tv uouo en 
Sisting of colloidal silica and precipitated silica. 

40 

21. The tablet according to any of claims 16 to 20 
vherein sa bout 0 2% to 
about 2% by weight of said glidani. 

22. The tablet according to any of claims 16 to 21 
wherein said filter is selected from the group con- 
sisting of dicalclijrn phosphato iribas:c calcium 
phosphate directly compressible calcium sulfate, 
iiiaotly cc) be r i m t it je 



11 em< thud < fro em t 
is dicalcium phosphate. 



■0 wherein said inter 



12. The methc ) , receding claim 

wherein s s about 20% to 



24. The tat e iims '6 to 23 

wherein said composition comprises about 20% to 
about 40% by weight of said tier. 
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25. The tablei according to any oi claims 16 to 24 
wherein said lubricant is selected fcom the gtaup 
consisting of sodium siearyi fumarats, magnesium 
sieatais zinc s-eatate. cat :te mixtures 

hi of anc mixture ih< cid £ 



so 



es 
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